US009411171B2

a2z United States Patent (10) Patent No.: US 9,411,171 B2
Qiu et al. 45) Date of Patent: Aug. 9, 2016
(54) SILICONE HYDROGEL LENSES WITH 3,617,344 A 11/1971 Leininger
WATER-RICH SURFACES 3,634,123 A 1/1972 Eriksson
3,639,141 A 2/1972 Dyck
. . 3,663,288 A 5/1972 Miller
(71) Applicant: Novartis AG, Basel (CH) 3.695.921 A 10/1972 Shepherd
3,700,623 A 10/1972 Keim
(72) Inventors: Yongxing Qiu, Suwanee, GA (US); 3,717,502 A 2/1973 Masuhara
John Dallas Pruitt, Suwanee, GA (US); 3,772,076 A 11/1973 Keim
Sibichen J. Thekveli, Alpharetta, GA gg}‘iggg i lg;ig;f‘ godell,_h
. ,844, arumiya
(US); Robert Carey Tucker, Suwanee, 3.861.396 A 11975 Vaillancourt
GA (US); Jared NelSOIl, Buford, GA 3,895,166 A 7/1975 Wood
(US) 3,900,672 A 8/1975 Hammond
3,925,178 A 12/1975 Gesse_r
(73) Assignee: Novartis AG, Basel (CH) 3,975,350 A 8/1976 Hudgin
4,060,657 A 11/1977 Iwami
. . . . . 4,099,859 A 7/1978 Merrill
(*) Notice: Subject. to any dlsclalmer,. the term of this 4118485 A 10/1978 Er?lirslson
patent is extended or adjusted under 35 4,132,695 A 1/1979 Burkholder
U.S.C. 154(b) by 0 days. 4,136,250 A 1/1979 Mueller
4,143,949 A 3/1979 Chen
(21) Appl. No.: 14/967,733 4,153,641 A 5/1979 Deichert
’ 4,154,898 A 5/1979 Burkholder
. 4,168,112 A 9/1979 Ellis
(22) Filed: Dec. 14, 2015 4182822 A 1/1980 Chang
4,189,546 A 2/1980 Deichert
(65) Prior Publication Data 4,191,596 A 3/1980 Dollman
4,217,038 A 8/1980 Lett
US 2016/0097938 A1 Apr. 7, 2016 4220838 A 10/1980 Mano
4,254,248 A 3/1981 Friends
Related U.S. Application Data 4,259,467 A 3/1981 Keogh
o o 4260,725 A 4/1981 Keogh
(63) Continuation of application No. 14/564,660, filed on 4,261,875 A 4/1981 ILeBoeuf
Dec. 9, 2014, now Pat. No. 9,244,200, which is a 4,263,188 A 4/1981 Hampton
continuation of application No. 13/900,136, filed on 3’%8"9‘% ﬁ g; }gg} Ehr?_mecek
s s ,280, esting
May. 22, .2013, now.Pat.. No. 8,939,577, which is a 4293642 A 10/1981 Beavan
continuation of application No. 13/193,653, filed on 4298639 A 11/1981 Van Eenam
Jul. 29, 2011, now Pat. No. 8,480,227. 4,298,715 A 11/1981 Van Eenam
4,312,575 A 1/1982 P
(60) Provisional application No. 61/448,478, filed on Mar. 4327203 A 4/1982 D:ﬁzrllt
2, 2011, provisional application No. 61/369,102, filed 4,341,880 A 7/1982 Deichert
on Jul. 30, 2010. 4343927 A 81982 Chang
4,347,198 A 8/1982 Ohkada
4,355,147 A 10/1982 Deichert
(51) Imnt.ClL g -
4,373,009 A 2/1983 Winn
G02C 7/00 (2006.01) 4379.893 A 4/1983 O’Malley
G02C 7/02 (2006.01) Continued
G02C 7/04 (2006.01) (Continued)
GO2B 1/04 (2006.01) FOREIGN PATENT DOCUMENTS
(52) US.CL
CPC ..ccv. GO02C 7/049 (2013.01); GO2B 1/043 CN 101688042 A 3/2010
(2013.01); GO2C 2202/06 (2013.01) EP 0321403 A2 6/1989
(58) Field of Classification Search (Continued)
GO02C 7/00; G02C 7/02; G02C 7/04 OTHER PUBLICATIONS
351/159.01, 159.02, 159.33; 526/930; English translation of Taiwan Search report dated Feb. 26, 2015;
521/905 Taiwan Patent Application No. 102118295; Filing Date: Jul. 29,
See application file for complete search history. 201L.
(Continued)
(56) References Cited

U.S. PATENT DOCUMENTS

2,296,891 A 9/1942 Anderson
2,926,154 A 2/1960 Keim
3,224,986 A 12/1965 Butler
3,408,429 A 10/1968 Wichterle
3,434,984 A 3/1969 Hyland
3,488,327 A 1/1970 Kollinsky
3,566,874 A 3/1971 Shepherd
3,583,950 A 6/1971 Kollinsky
3,598,790 A 8/1971 Kollinsky
3,609,126 A 9/1971 Asao
3,616,935 A 11/1971 Love

Primary Examiner — James Greece
(74) Attorney, Agent, or Firm — Jian Zhou

(57) ABSTRACT

The invention is related to a hydrated silicone hydrogel con-
tact lens having a layered structural configuration: a lower
water content silicone hydrogel core (or bulk material) com-
pletely covered with a layer of a higher water content hydro-
gel totally or substantially free of silicone. A hydrated sili-
cone hydrogel contact lens of the invention possesses high
oxygen permeability for maintaining the corneal health and a
soft, water-rich, lubricious surface for wearing comfort.
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